Inhibition of the RNA-dependent transactivation and replication of human immunodeficiency virus type 1 by a fluoroquinoline derivative K-37.
Human immunodeficiency virus type 1 (HIV-1) is unique in that it encodes its own transcriptional activator Tat, which specifically binds to the viral mRNA sequence TAR (transactivation response) element and activates viral transcription at the step of elongation as well as initiation. We recently reported that fluoroquinoline derivatives inhibited HIV-1 replication most likely by blocking viral transcription. In this report, we investigated the mechanism of action of one such compound 7-(3, 4-dehydro-4-phenyl-1-piperidinyl)-1, 4-dihydro-6-fluoro-1-methyl-8-trifluoromethyl-4-oxoquinoline-3-carbox ylic acid (K-37). We demonstrated that K-37 inhibited not only Tat but also other RNA-dependent transactivators. No effect was observed with DNA-dependent transactivators such as p65 (NF-kappaB) and Gal4VP16. Moreover, K-37 did not inhibit carboxyl-terminal domain (CTD)-kinase activities of CDK-activating kinase (CAK) and positive transcription elongation factor b (P-TEFb), which are known to be involved in Tat-mediated transactivation at the step of transcriptional elongation. It is suggested that RNA-mediated transactivation may involve a common unknown factor to which K-37 directly interacts. Since K-37 did not appear to block DNA-mediated transactivation and thus did not show strong nonspecific cytotoxicity as reported previously, K-37 and its derivative compounds are considered to be feasible candidates for a novel AIDS therapy.